Analysis of the structure and spatial distribution of ultraviolet-induced DNA repair patches in human cells made in the presence of inhibitors of replicative synthesis.
The repair of ultraviolet-induced damage in the presence of hydroxyurea or hydroxyurea and arabinosylcytosine was investigated in confluent human fibroblasts at the level of DNA loops attached to the nuclear matrix. Estimation of single-strand break frequencies based on the release of DNA from the DNA-nuclear matrix complex after incubation with nuclease S1 revealed the occurrence of multiple incision events per DNA loop in the presence of inhibitors. When both inhibitors were employed, over 90% of the repair-labelled DNA was not ligated within 2 h post-incubation. In the absence of ligation of repair patches, we observed a preferential release of repair-labelled DNA from the nuclear matrix by nuclease S1 compared to prelabelled DNA, regardless of the period of post-UV incubation. The results suggest that repair events are clustered to some extent in a certain area of a DNA loop. However, the position of these clusters relative to the attachment sites of DNA loops at the nuclear matrix is random. The data are discussed in terms of denaturation of a putative repair complex in the presence of hydroxyurea resulting in an excess of incisions over repaired sites.